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Vision for PRIA process 

improvement

• DER Composers have been developed  for 

systematic capture of rat pharmacokinetic and 

metabolism study data

• Using the same approach, EPA would develop 

DER Composers to facilitate electronic capture 

of registrant-submitted toxicity data

• Upon pesticide registration, data would be made 

available through public databases



Developing DER Composers

Objective: 

- improve efficiency in data summary and 

submission

- maximize electronic data transfer to 

minimize data errors

- facilitate QA of data

- autopopulate Agency knowledge-bases to 

improve PRIA workflow; 
- getting data in the hands of the risk assessor more efficiently

- spend less time compiling data and more time assessing



DER Composers

• Use DER Composers for livestock or rat 

metabolism data submission as 

recommended by OECD Working Group 

on Pesticides, MetaPath Users Group 

working with OECD Secretariat

• Use DER Composers for EDSP T1S data 

submission



MetaPath

a metabolism pathways database and data evaluation tools

DER Composer

a software template for efficient data entry to facilitate: 

- creation of draft Data Evaluation Records (DER) 

for risk assessor evaluations of OPP metabolism studies 

- auto-population of submitted data into MetaPath

Computational Tools 

for Metabolism Research and Risk Assessment



Assessment Team 
(Lead Toxicologist 

and Risk Assessors) 
review the 

Toxicology Profile 
using summary 

information in draft 
DER and refer to 

Study File as 
appropriate 

ROCKS Hazard Assessors pre-meet 
before full committee meeting to 

discuss team proposal and 
consider metabolites of potential 
hazard concern (using MetaPath

and/or other (Q)SAR tools for 
predictions) summarized in draft 

DER

Proposed MetaPath/DER Composer use in OPP workflow
Residues Of Concern Knowledgebase Subcommittee (ROCKS)Registrant produces 

draft DER (doc file) and 
XML for a ‘new’  
chemical using 
‘DER Composer’
(rat metabolism, 

livestock residues, plant 
residues, environmental 

degradates)

MetaPath tools 
used to assess 

common metabolites 
for Proposed

Residue Definitions 
for inclusion in 

Risk Assessment 
and Tolerance 

Expression recorded 
in 

draft DER

‘new’ chemical xml
(after QA) is added to 
MetaPath database

ROCKS Committee Reviews the 
team’s proposal and renders an 

Expert opinion/ 
recommendation(s);

draft DER updated and decision 
finalized and reported in  

final DER

MetaPath

draft DER



DER Composer
Developed around Pharmacokinetic & Metabolism, and 

Nature of the Residue harmonized guidelines:

1) OPPTS 870.7485 (85-1) Rat Metabolism

2) OPPTS 860.1300 Nature of Residues in Animals

• Data entered in DER Composers can output as: 

– *.xml file for direct data import into MetaPath

– *.doc file draft Data Evaluation Record to record OPP 
decisions 

• Efficient standardized data entry 

• Facilitates electronic data submission and e-population of 
new data into MetaPath into the future



OECD/OPP Guideline document used as framework for DER Composer development 

870.7485 (85-1) Rat Metabolism & PK 







„General Info‟  screen 

corresponds to first page of an  OPP rat 

metabolism Data Evaluation Record 

(DER)

Note the OPP 

and  OECD 

guideline 

numbers 

DER Composer – Data Entry Screen for „General Info‟

Important step to set reference 

in order to generate tables



OECD/OPP Guideline document used as framework for DER Composer development 

870.7485 (85-1) Rat Metabolism & PK 

DER Template DER Composer entry screen



DER  *.doc file DER Composer data entry screen



MetaPath – „General Info‟



„Materials and Methods‟ 

Part A: Materials.

Chemical structure can 

be drawn with 2D 

structure drawing 

package, or from 

imported SMILES 

string.   

Include radio-label 

in naming 

convention

DER Composer  - Materials & Methods



DER Composer - getting chemical structure input

1) Use Drawing Package (re: 2-D Editor Manual provided)

2) Apply SMILES String (e.g., SMILES file for pesticides)

SMILES = simplified molecular input 

line entry specification

2-D structure described by ASCII string



MetaPath - Materials & Methods info for parent chemical



Appendix Table 1:

Systematic capture of treatment group 

parameters for:

- autopopulation of DER Table 1

- Specifies treatments, i.e., M,F; dose 

level & duration; excretion route, etc., as 

„Highlight Treatment Group‟ feature in 

MetaPath

Appendix Table 2:

-Chemical structures of parents and 

metabolites entered as SMILES strings;

-Connectivity between parent and each 

metabolite (i.e., the metabolism 

pathway) is specified here

DER Composer  - Appendix Table 1 & Table 2



MetaPath - Highlight Treatment Group Feature



Appendix Table 1:

Systematic capture of treatment group 

parameters for:

- autopopulation of DER Table 1

- Specifies treatments, i.e., M,F; dose 

level & duration; excretion route, etc., as 

„Highlight Treatment Group‟ feature in 

MetaPath

Appendix Table 2:

-Chemical structures of parents and 

metabolites entered as SMILES strings;

-Connectivity between parent and each 

metabolite (i.e., the metabolism 

pathway) is specified here

DER Composer  - Appendix Table 1 & Table 2



Tables are built for 

Pharmacokinetic 

and Metabolite 

Characterization 

data.

Pre-populated with row & column 

headers as defined in Appendices; this 

info is used in MetaPath to associate 

which metabolites were found under 

which experimental conditions; e.g., if 

a  cell in this table reports a number for 

a metabolite, then the metabolite will 

be shown as detected in that treatment 

(dose level; gender group) in MetaPath

if selected in “Highlight Treatment 

Group”

DER Composer  - „Results‟ – Metabolite Characterization 



MetaPath - Highlight Treatment Group Feature



DER Composer – Table

(Metabolite Characterization) 

MetaPath – Table

(Metabolite Characterization) 



MetaPath displays study details for each Treatment Group 

from Materials & Methods and Appendix 1 of DER Composer



*.doc file output from DER Composer 



„Materials and Methods‟ tab              

Part B: Study Design and methods.

Text box for 

narrative

Analytical 

method details 

can be 

captured as 

text, or more 

systematically 

in a Table.  

From Appendix 1 - Auto-population of 

DER Table 1 Group Arrangements



Text boxes are included for addition of explanatory information as 

typically found in DERs

A.) filled in by registrant

B.) & C). Filled in later by OPP to summarize their assessment

This information is captured in DER (*.doc file) but not in MetaPath



DER Composers

• This presentation uses examples from 

DER Composers for livestock or rat 

metabolism with the corresponding 

MetaPath database. 

• DER Composers will be used for EDSP 

T1S data submission with data going to 

EDSP databases
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Designing Computational Tools:

Metabolism Pathways (MetaPath) Expert System for Pesticide 

Registrant Submitted Health & Ecological Effects Data



Ask Tom Steeger

for demonstration of 

DER Composer 

software

THANKS!


